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6RPH ULJKWV UHVHUYHG7KLVZRUN LVPDGHDYDLODEOHXQGHU WKH&UHDWLYH&RPPRQV$WWULEXWLRQ1RQ&RPPHUFLDO6KDUH$OLNH ,*2 OLFHQFH
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
8QGHUWKHWHUPVRIWKLVOLFHQFH WKLVZRUNPD\EHFRSLHGUHGLVWULEXWHG DQGDGDSWHG IRUQRQFRPPHUFLDOSXUSRVHVSURYLGHGWKDWWKHZRUNLV
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The global status of seaweed production, trade and utilization, by Fatima Ferdouse, 
Zhengyong Yang, Susan Løvstad Holdt, Pedro Murúa and Rohan Smith, FAO 
Consultants. 
Globefish Research Programme Volume 124. Rome, Italy.  
ABSTRACT 
This report is an update of the status of the global seaweed market: production figures 
from culture and capture, the size of the international market for seaweed and its 
commercially important extracts, the leading nations by region, developments in 
processing and utilization technology, and innovations in the industry, as well as the 
challenges and outlook for the industry.  
As it is not possible to feature all individual countries of importance in the seaweed sector, 
several have been selected as being representative of the different regions of the world: 
Asia [China, Indonesia, the Republic of Korea, Malaysia, the Philippines, Singapore and 
Thailand); South America (Chile); Europe (Denmark, the European Union); and Africa 
(Morocco, South Africa and Zanzibar (Tanzania)]. The sections on Chile, China, Denmark 
and South Africa are based largely on previous studies commissioned by the Food and 
Agriculture Organization (FAO).  
Layout: Gloria Loriente 
Copy Editor: Margie Peters-Fawcett 






























































DV VRGLXP FDOFLXP PDJQHVLXP SRWDVVLXP FKORULQH VXOSKXU DQG SKRVSKRUXV
PLFURQXWULHQWVLRGLQHLURQ]LQFFRSSHUVHOHQLXPPRO\EGHQXPIOXRULGHPDQJDQHVH
ERURQQLFNHODQGFREDOWDQGYLWDPLQV%$.,QWDNLQJLRGLQHIRUH[DPSOHWKH
GDLO\ DGXOW UHTXLUHPHQW RI  JGD\ LV HDVLO\ PHW E\ VPDOO TXDQWLWLHV RI VHDZHHG
SDUWLFXODUO\ EURZQ DOJDH VXFK DV NHOS ZKLFK KDV DQ LRGLQH FRQWHQW WKDW UDQJHV IURP
±  SDUWV SHUPLOOLRQ $FFRUGLQJ WR WKH :RUOG +HDOWK 2UJDQL]DWLRQ LRGLQH
GHILFLHQF\LV WKHPRVWSUHYDOHQWDQGHDVLO\SUHYHQWDEOHFDXVHLQ WKHZRUOGRI LPSDLUHG
FRJQLWLYHGHYHORSPHQWLQFKLOGUHQ
6RPHVSHFLHVRIVHDZHHGDUHRIFRPPHUFLDOYDOXH$ERXWWHQVSHFLHVDUHLQWHQVLYHO\
FXOWLYDWHG VXFK DV EURZQ VHDZHHG Saccharina japonica, Undaria pinnatifid DQG
Sargassum fusiforme UHG VHDZHHG Porphyra VSS, Eucheuma VSS, Kappaphycus 
alvarezii DQGGracilaria VSS; DQGJUHHQ VHDZHHGEnteromorpha clathrataMonostroma 
nitidumDQGCaulerpa VSS.-DSDQHVHNHOSSaccharina japonica, IRUPHUO\FODVVLILHGDV
Laminaria japonica DFFRXQWV IRU RYHU  SHUFHQW RI JOREDO FXOWLYDWHG VHDZHHG
SURGXFWLRQ IROORZHG E\Eucheuma VSS DW SHUFHQW RI WRWDOKappaphycus alvarezii 
(ONKRUQVHDPRVV Undaria pinnatifida-DSDQHVHwakameDQGPorphyra VSS -DSDQHVH
nori0LFURDOJDHSpirulina VSSDOVRLVFXOWLYDWHGDOWKRXJKLWWHQGVWREHPXFKXQGHU
UHSRUWHG KHQFH WKH UHSRUWHG VWDWLVWLFV DUH D VPDOO SURSRUWLRQ RI H[LVWLQJ SURGXFWLRQ
$XVWUDOLD,QGLD,VUDHO-DSDQ0DOD\VLDDQG0\DQPDUDUHNQRZQSURGXFHUVRISpirulina.




%URZQVHDZHHGSaccharina japonica -DSDQHVHkombuUndaria pinnatifid -DSDQHVH
wakame DQG Sargassum fusiforme -DSDQHVH hiziki DQG JUHHQ VSHFLHV Ulva VS, 




7RGD\ WKH JOREDO VHDZHHG LQGXVWU\ LV ZRUWK PRUH WKDQ 86'ELOOLRQ SHU DQQXP
DSSUR[LPDWHO\ PLOOLRQWRQQHV SHU DQQXP LQ YROXPH RI ZKLFK VRPH SHUFHQW

FRPSULVHV IRRG SURGXFWV IRU KXPDQ FRQVXPSWLRQ 6HDZHHGGHULYHG H[WUDFWV
FDUUDJHHQDQDJDUDQGDOJLQDWHVPDNHXSDOPRVWSHUFHQWRIWKHZRUOG¶VK\GURFROORLG
PDUNHWLQWHUPVRIIRRGVWKHUHVWFRPHIURPFHUWDLQDQLPDOVPLFUREHVDQGODQGSODQWV
7KHPRVW LPSRUWDQW H[WUDFW FDUUDJHHQDQ LV QDPHG DIWHU WKH UHG VHDZHHG µFDUUDJHHQ
PRVV,ULVKPRVV¶IRXQGLQ&DUUDLJLQ,UHODQGZKLFKKDVEHHQXVHGDVDJHODWLQDVZHOODV
IRU WUDGLWLRQDOKHDOLQJ IRUPRUH WKDQ\HDUV&DUUDJHHQDQ LVXVHG LQ WKHSHW IRRG
GDLU\DQGPHDWLQGXVWULHVDQGWRDOHVVHUH[WHQWWKHSKDUPDFHXWLFDOLQGXVWU\7KHUHDUH
WKUHH PDLQ W\SHV RI FDUUDJHHQDQ NDSSD LRWD DQG ODPEGD ZKLFK FRPH PDLQO\ IURP






PRUH WKDQ\HDUVDJRDQGDOJLQDWHVKDYHEHHQXVHG LQ WKH WH[WLOHSULQWLQJ LQGXVWU\
VLQFHDSSUR[LPDWHO\$JDUDJDULVPDLQO\SURGXFHGIURPWKHGracilariaVHDZHHG
ZLWK&KLQDDVWKHZRUOGOHDGHUZLWKDUHSRUWHGKDUYHVWRIPLOOLRQWRQQHVRIIDUPHG
Gracilaria LQ  7KRXJK GRPHVWLF FRQVXPSWLRQ LV KLJK &KLQD
V VKDUH LQ WKH
LQWHUQDWLRQDOWUDGHRIDOJLQDWHVLVDOVRVLJQLILFDQWLQFOXGLQJIRUDJDUDJDU&XUUHQWO\&KLOH








WKH WRWDO SURGXFWLRQ KDG GRXEOHG WR PLOOLRQWRQQHV ZLWK WKH FXOWXUH DQG FDSWXUH






















SHUFHQW RI WKH KDUYHVWHG WRWDO IROORZHG E\ huiro palo (Lessonia trabeculata DW
SHUFHQWGracilaria VSS DWSHUFHQWDQGWKHUHVWíWDQJOHLaminaria digitata) luga 
negra (Sarcothalia crispata NHOS Macrocystis spp -DSDQHVH NHOS Saccharina 
japonica1RUWK$WODQWLFURFNZHHGAscophyllum nodosumDQGGigartina skottsbergii 












IROORZHG E\ -DSDQHVH NHOS PLOOLRQWRQQHV Gracilaria VSS PLOOLRQWRQQHV
Undaria pinnatifid -DSDQHVH wakame PLOOLRQWRQQHV Kappaphycus  
PLOOLRQWRQQHV DQG Porphyra VSS -DSDQHVH nori PLOOLRQWRQQHV 7KH





EHLQJ LQ GHVFHQGLQJ RUGHU &KLQD ,QGRQHVLD -DSDQ WKH 5HSXEOLF RI .RUHD WKH
3KLOLSSLQHVWKH'HPRFUDWLF3HRSOH¶V5HSXEOLFRI.RUHD0DOD\VLD&KLOH6UL/DQNDDQG
0DGDJDVFDU$QQH[,QYROXPHWHUPVWKHUDQNLQJFKDQJHVLQGHVFHQGLQJRUGHUWR
&KLQD ,QGRQHVLD WKH 3KLOLSSLQHV WKH 5HSXEOLF RI .RUHD WKH 'HPRFUDWLF 3HRSOH¶V
5HSXEOLF RI .RUHD -DSDQ0DOD\VLD =DQ]LEDU0DGDJDVFDU DQG WKH 6RORPRQ ,VODQGV
$QQH[:KLOH&KLQHVHRXWSXW DFFRXQWV IRU DSSUR[LPDWHO\SHUFHQWRI WKHJOREDO
YROXPH -DSDQ UDQNV WKLUG LQ YDOXH GXH WR LWV SURGXFWLRQ RI nori. *OREDOO\Undaria 

















&RQVHTXHQWO\ LW LV RIWHQ SURPRWHG LQ GHYHORSLQJ
FRXQWULHVDVDVXVWDLQDEOHDFWLYLW\WKDWLVFDSDEOHRI
SURYLGLQJ DOWHUQDWLYH OLYHOLKRRGV IRU VPDOOVFDOH
ILVKLQJ FRPPXQLWLHV ,Q VRPH FRXQWULHV VHDZHHG
FXOWXUH LV LQWHJUDWHG ZLWK LQWHQVLYH ILVK IDUPLQJ
IXQFWLRQLQJ DV QXUVHU\ JURXQGV IRU ILQJHUOLQJV
0HDQZKLOHUHVHDUFKHUVDUHPRYLQJWRZDUGVILQGLQJ
JUHHQHU WHFKQLTXHV LQFXOWLYDWLRQDQGXWLOL]DWLRQDV
ZHOO DV WRZDUGV SURPRWLQJ WKH JHQHWLF GLYHUVLW\ RI
VHDZHHG VWRFNV 7KH ODWWHU SRLQW LV HVSHFLDOO\
LPSRUWDQW LQ SUHYHQWLQJ ODUJHVFDOH ORVVHV GXH WR
GLVHDVH DV KDV RFFXUUHG LQ WKH FDVH RI JHQHWLFDOO\ LGHQWLFDO VHDZHHG VWRFNV LQ WKH
3KLOLSSLQHVGXULQJWKH±SHULRG

,QPDQ\ SDUWV RI WKHZRUOG VHDZHHG LV JURZQ WRJHWKHUZLWK ILVK DQG ILVKHU\ VSHFLHV
DOWKRXJK LW RIWHQ WHQGV WR EH EHFDXVH WKH VHDZHHG KDSSHQV WR JURZ LQ WKH YLFLQLW\




Nori is a staple in Japanese cuisine. 











VHDZHHGVSHFLHVDUHSaccharina japonica,Phaitanensis, Gracilaria VSS DQGSargassum 
VSS, DQGWKHWRWDOVHDZHHGSURGXFWLRQHDFK\HDULVDSSUR[LPDWHO\WRQQHV  

,Q %UD]LO FXOWXULQJ VHDZHHGZLWKLQ VKULPS FDJHV KDV UHVXOWHG LQ LPSURYHG HFRQRPLF





























:KDW PDNHV VHDZHHG KDUYHVWLQJ IURP WKH ZLOG DQG IDUPLQJ DWWUDFWLYH WR FRDVWDO
FRPPXQLWLHV LV WKDW WKH WHFKQRORJ\ LV UHODWLYHO\ VLPSOH UHTXLUHV ORZ LQLWLDO FDSLWDO
LQYHVWPHQW WKHFURSFDQEHKDUYHVWHG LQDERXWVL[ZHHNVDQG LWFDQEHGULHGRQPDWV
JUDVVRURQ WKHEHDFK VDQG)XUWKHUPRUH DV WKH IDUPLQJDUHDVDUH LQ LQWHUWLGDO ]RQHV













,Q $VLD &KLQD UHPDLQV WKH ODUJHVW SURGXFHU IROORZHG E\ ,QGRQHVLD -DSDQ WKH








GHPDQG IRUPorphyra VSS, Saccharina japonica DQGUndaria spp ORFDOO\ FDOOHGnori, 
kombuDQGwakameUHVSHFWLYHO\NoriLVXVHGIRUPDNLQJVXVKLkombuLVJHQHUDOO\XVHG
DVVHDVRQLQJLQEHDQFXUGVRXSVDQGwakameVOLJKWO\PRUHXSPDUNHWWKDQkombuLVXVHG
IRUEHDQFXUGVRXSVDQG VDODGV$W WKH VDPH WLPH -DSDQ LV D OHDGLQJ LPSRUWHURI UDZ








Ecklonia DQG Durvillea antarctica, DQG WKH PDWHULDO LV WKHQ XVHG IRU VSHFLILF
ELRWHFKQRORJ\DSSOLFDWLRQV 7KHFDUUDJHHQDQLQGXVWU\ XVHVEucheuma DQGKappaphycus
LPSRUWHG IURP6RXWKHDVW$VLDQ IDUPV DVZHOO DV Chondrus DQGGigartinaZLOG VWRFNV
IURPWKH$PHULFDVDQG(XURSH
 






,Q 7KDLODQG Gracilaria LV WKH PRVW FRPPHUFLDOO\ LPSRUWDQW VSHFLHV IROORZHG E\ 
Hypnea, Porphyra AcanthophoraDQG Caulerpa GracilariaLV XVHG IRU KXPDQ
FRQVXPSWLRQDQGDVDVRXUFHRIDJDU3URGXFWLRQLV LQ OLPLWHGYROXPHDOPRVWDOOZLOG
KDUYHVWVUHVXOWLQJLQLPSRUWVRIUDZDQGSURFHVVHGSURGXFWVJHQHUDOO\Porphyra VSS, 
Saccharina japonicaDQGUndaria spp IURP&KLQD-DSDQDQGWKH5HSXEOLFRI.RUHD2I
WKHLPSRUWHGSURGXFWVIRRGJUDGHDJDUIURP&KLOH-DSDQ WKH5HSXEOLFRI.RUHDDQG
7DLZDQ3URYLQFHRI&KLQDUDQNVILUVWLQYROXPH,QWKH5HSXEOLFRI.RUHDEURZQVSHFLHV
Saccharina japonicaDQGUndaria VSSDQGUHGVSHFLHVPorphyra VSSPDNHXSDOPRVW
DOOWKHFRXQWU\¶VVHDZHHGSURGXFWLRQ
 
Gracilaria DQG WR D VPDOOHU H[WHQWSargassum, DUH WKH WZRPDLQ VHDZHHG VSHFLHV RI
LPSRUWDQFHLQ9LHW1DP$JDUDQGDOJLQDWHVKDYHDVWHDG\GHPDQGDQGVLQFHWKHORFDO







WKHJOREDOYROXPHRIVHDZHHG:LOGKDUYHVWVPDNHXS OHVV WKDQSHUFHQWRI WKLV WRWDO
YROXPHDOEHLWSURGXFWLRQIURPDTXDFXOWXUHLQFUHDVHGVKDUSO\IURPPLOOLRQWRQQHVLQ
 WRPLOOLRQWRQQHV LQ $QQH[7KLV LQGLFDWH WKH DEVROXWHO\ YLWDO UROH
SOD\HGE\WKHFXOWXUHVHFWRU

6HDZHHG IDUPLQJ LQ &KLQD RIILFLDOO\ EHJDQ LQ WKH V ZLWK WKH GHYHORSPHQW RI
WHFKQRORJ\ LQ WKH FXOWLYDWLRQ RI NHOS Saccharina japonica) WKDW LV QHZ FRPPHUFLDO
YDULHWLHVLQFOXGLQJGLVHDVHUHVLVWDQWVWUDLQV)URPWKHQRQWKHVHDZHHGIDUPLQJLQGXVWU\





      
%URZQ
VHDZHHGV
      
5HG
VHDZHHGV




      
*UHHQ
VHDZHHGV
      










Main commercial seaweed species in China 

-DSDQHVHNHOSSaccharina japonicaFRPSULVHVFORVHWRSHUFHQWRIWKHWRWDODPRXQWRI




DQQXDOSURGXFWLRQRIDSSUR[LPDWHO\PLOOLRQWRQQHVGU\ZHLJKWEucheuma sp, Hizikia 






7KUHH SURYLQFHV )XMLDQ /LDRQLQJ DQG 6KDQGRQJ SURGXFHG RYHU  SHUFHQW RI WRWDO
IDUPHGVHDZHHGVLQSDUWLFXODUO\)XMLDQDQG6KDQGRQJSURYLQFHVZKHUHWKHRXSXWLV
VLJQLILFDQW DW SHUFHQW DQG SHUFHQW UHVSHFWLYHO\ %)'$  2WKHU



































6KDQGRQJ SHQLQVXODV LWV PDLQ IDUPLQJ DUHDV DUH DORQJ WKH FRDVW IURP /LDRQLQJ WR
*XDQJGRQJSURYLQFH0RVWRIWKHSaccharina japonicaSURGXFHGLQ&KLQDLVFRQVXPHG
DVSDUWRIDµKHDOWK\YHJHWDEOH¶GLHW,WLVJHQHUDOO\VROGGULHGDOWKRXJKLQUHFHQW\HDUV






































FXOWXUH PHGLXP ,Q DGGLWLRQ WUDGLWLRQDO &KLQHVH GRFWRUV EHOLHYH WKDW Gelidium LV
VZHHWVDOW\DQGKDVDGHWR[LILFDWLRQHIIHFWWKXVLWFDQEHXVHGIRUFXULQJHQWHULWLVDQDO

VZHOOLQJ DQGS\HORQHSKULWLV ,W LV DOVRXVHG DV D IRONPHGLFLQH WR FXUH VLOLFRVLV WLQHD
FRUSRULVDQGWK\URPHJDO\
 










DQG JUHHQ DOJDH IRRG SURFHVVLQJ LQGXVWULHV DOWKRXJK WKH TXDQWLWLHV DUH VPDOO 6RPH
\HDUVRQVHDZHHGSURFHVVLQJWHFKQRORJLHVKDYHLPSURYHGWUHPHQGRXVO\ZLWKPDQ\










IRRGV HJ VHDVRQLQJ DQG LQVWDQW VHDZHHG
IRRGV6RPHWLPHVLWLVDGGHGLQWRWUDGLWLRQDO
IHUPHQWHGLWHPVUHVXOWLQJLQSURGXFWVVXFKDV





7KHUH DUH PRUH WKDQ  HQWHUSULVHV WKDW
SURFHVV ODYHU LQ &KLQD ,Q )XMLDQ DQG
=KHMLDQJ Porphyra haitanensis LV WKH
SUHGRPLQDQWODYHUWKDWLVIDUPHGIURPZKLFK
GULHGODYHULVSURGXFHG,Q-LDQJVXZLWKWKH
LQWURGXFWLRQ RI HTXLSPHQW DQG WHFKQRORJ\
IURP-DSDQPorphyra yezoensis LV WKHPDLQ



























Dried and pressed laver.  
© Yang







VXSSO\ RI Sargassum fusiforme WKURXJKRXW WKH \HDU 7KH SURGXFW LV SRSXODU ZLWK
FRQVXPHUV EHFDXVH LW LV FRQYHQLHQW WR XVH DQG KDV D XQLTXH WDVWH 7KH SURFHVVLQJ
























$FFRUGLQJ WR WKH 2ULHQWDOMateria Medica Saccharina japonica DQGEcklonia ORFDO
QDPHkunbuDVZHOODVSargassum (haizo),HQWHUWKHERG\WKURXJKWKHOLYHUVWRPDFK
DQG NLGQH\ZRUNLQJ WR µVRIWHQ KDUGQHVV GLVSHUVH DFFXPXODWLRQ UHVROYH SKOHJP DQG
FOHDQVHKHDW¶WKHUHE\KHOSLQJSHUVRQVZLWKWXPRXUVJRLWUHSDLQVDQGVZHOOLQJPorphyra 
(zicai) HQWHUV WKH ERG\ WKURXJK WKH OXQJZKHUH LW µUHVROYHV SKOHJP VRIWHQV KDUGQHVV
GLVSHOVKHDWSURPRWHVGLXUHVLV¶PDNLQJ LWXVHIXO LQ FDVHVRIJRLWUHEHULEHULRHGHPD
XULQDU\LQIHFWLRQVDQGVRUHWKURDWV









WRQQHV 3RUWXJDO WRQQHV 7DLZDQ 3URYLQFH RI &KLQD WRQQHV DQG







0HDQZKLOH &KLQHVH H[SRUWV RI WKH VHDZHHG DQG RWKHU DOJDH not ILW IRU KXPDQ


























&KLQHVH LPSRUWV RI VHDZHHG DQG RWKHU DOJDH LQ  ZHUH WRQQHV
86'LQWKHµILWIRUKXPDQFRQVXPSWLRQ¶FDWHJRU\$QQH[HVDDQG


























,Q VXPPDU\ EHVLGHV EHLQJ WKH WRS VHDZHHG SURGXFHU LQ WKHZRUOG &KLQD LV DPDMRU
H[SRUWHUDQGLPSRUWHURIUDZVHDZHHGDQGVHDZHHGSURGXFWV,QLQWKHµILWIRUKXPDQ
FRQVXPSWLRQ¶FDWHJRU\WRQQHVZHUHH[SRUWHGPDLQO\WR$XVWUDOLDWKH+RQJ.RQJ
6SHFLDO $GPLQLVWUDWLYH 5HJLRQ -DSDQ 7DLZDQ 3URYLQFH RI &KLQD 7KDLODQG DQG WKH
8QLWHG6WDWHVRI$PHULFD,PSRUWVLQWKHVDPH\HDUDQGLQWKHVDPHFDWHJRU\KRZHYHU










JOREDO SURGXFWLRQ RI IDUPHG DTXDWLF SODQWV ODUJHO\ VHDZHHGV DW DURXQG
PLOOLRQWRQQHVLQUHFRUGHGE\)$2,QGRQHVLDFRQWULEXWHGDOPRVWSHUFHQW
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:LOG
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Source)$2
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Eucheuma and Kappaphycus VHDZHHGKDVLQFUHDVHGUDSLGO\LQGHYHORSHGDQGGHYHORSLQJ




Processing of seaweed extracts 

7KH ,QGRQHVLDQ K\GURFROORLG LQGXVWU\ LV UHODWLYHO\ \RXQJ ZLWK PRVW SURFHVVLQJ
FRPSDQLHV KDYLQJ EHHQ IRXQGHG ZLWKLQ WKH ODVW \HDUV 0RUH WKDQ  VHDZHHG
SURFHVVLQJ FRPSDQLHV HQJDJHG LQ SURGXFLQJ VHPLSURFHVVHG DQG SURFHVVHG VHDZHHG
FDUUDJHHQDQ DQG DJDU DUH QRZ DFWLYH KRZHYHU DFFRUGLQJ WR LQGXVWU\ HVWLPDWHV WKH




$FFRUGLQJ WR WKH ,QGRQHVLDQ6HDZHHG ,QGXVWU\$VVRFLDWLRQ WKHRXWSXWRIFDUUDJHHQDQ
SURGXFWVLQWRWDOOHGWRQQHVDURXQGSHUFHQWRIWRWDOFDSDFLW\FRQVLVWLQJ
RI WRQQHV RI 5&  WRQQHV RI 65& DQG  WRQQHV RI $ONDOL 7UHDWHG
&DUUDJHHQDQ 6HYHQ FRPSDQLHV SURGXFH DJDU DJDU ZKLOH WZR FRPSDQLHV SURGXFH
IRRGEDVHG VHDZHHG SURGXFWV ZLWK LQVWDOOHG FDSDFLWLHV RI WRQQHV\HDU DQG
WRQQHV\HDU UHVSHFWLYHO\ DFFRUGLQJ WR WKH'*RI)LVKHU\3URGXFWV0DUNHWLQJ DQG
3URFHVVLQJ00$)0XFKRI WKH WHFKQRORJ\KDVEHHQ LPSRUWHGDQG WKLVKDVPHWZLWK





,QGRQHVLD¶V FXUUHQW SURGXFWLRQRI DJDU LV HVWLPDWHG DW RYHUWRQQHV DQ LQFUHDVH













'XULQJ± ,QGRQHVLDQH[SRUWVRI VHDZHHGSHDNHG LQDWWRQQHV
YDOXHGDW86'PLOOLRQ7KHUHZDVDGHFOLQHLQWRWRQQHVYDOXHGDW
86'PLOOLRQ 7DEOH  GXH WR ORZHU H[SRUWV WR &KLOH &KLQD DQGPDUNHWV LQ WKH
(XURSHDQ8QLRQLQWKDW\HDU$QQH[D([SRUWVRIFDUUDJHHQDQKRZHYHUUHFRYHUHG
GXULQJDQG)LJXUHDQG)LJXUH7KH(XURSHDQ8QLRQ-DSDQDQGWKH8QLWHG









7RQQHV     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7RQQHV   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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
86'WKRXVDQGV     
$JDUDJDU 7RQQHV     
86'WKRXVDQGV     
&DUUDJHHQDQ 7RQQHV     
86'WKRXVDQGV     
7RWDO 7RQQHV     









86 1DWLRQDO 2UJDQLF 6WDQGDUGV %RDUG KDV UHFRPPHQGHG WR WKH 8QLWHG 6WDWHV















,QGRQHVLD¶V GULHG VHDZHHG H[SRUWV DUH GRPLQDWHG E\ Eucheuma VSS 8QSURFHVVHG
VHDZHHG LV FDWHJRUL]HG LQWR WZR W\SHV LQ WKH H[SRUW WUDGH IRRG W\SH ILW IRU KXPDQ




































DQG ILVK1RQHRI WKHGRPHVWLFDOO\SURGXFHG FDUUDJHHQDQRU VHPLUHILQHG FDUUDJHHQDQ
65&KRZHYHULVXVHGLQWKHFRXQWU\

New market trends 

,QWKHSDVWIHZ\HDUVWKHUHKDVEHHQDJURZLQJWUHQGLQWKHXVHRIVHDZHHGDVGLUHFWIRRG






© Sudari Pawiro 
 
Potential and challenges 

,QGRQHVLDKDVDYDVWSRWHQWLDOIRUVHDZHHGIDUPLQJDQGH[SRUWZKLFKLVQRWIXOO\UHDOL]HG
DV\HW&RJQLVDQWRI WKLVIDFW WKHJRYHUQPHQWKDVUHQHZHGLWVLQWHQW WRPRGHUQLVHDQG
IXUWKHUGHYHORSWKHLQGXVWU\$PRQJWKHLQLWLDWLYHVEHLQJWDNHQLVWKHQRWLRQRIFROOHFWLYH
SDUWQHUVKLSV EHWZHHQ ORFDO SURGXFHUV DQG SURFHVVRUV FRPPXQLWLHV QRQJRYHUQPHQW
RUJDQL]DWLRQVSXEOLFDQGSULYDWHVHFWRUUHSUHVHQWDWLYHVDQGLQWHUQDWLRQDORUJDQL]DWLRQV

7KH *RYHUQPHQW RI ,QGRQHVLD DOVR KDV SULRULWL]HG VHDZHHG LQ WKH FRXQWU\¶V QDWLRQDO
GHYHORSPHQWSODQQRWRQO\GXHWRLWVH[SRUWHDUQLQJVEXWDOVREHFDXVHLWVIDUPLQJKDV
REYLRXVO\ DVVLVWHG LQ LPSURYLQJ WKH OLYHOLKRRGV RI FRDVWDO FRPPXQLWLHV 9DULRXV
SURJUDPPHVKDYHEHHQODXQFKHGWRLQFUHDVHVHDZHHGSURGXFWLRQVXFKDVSURYLGLQJEHWWHU





V 6WDWH 6HFUHWDULDW IRU (FRQRPLF $IIDLUV KDV IXQGHG WKH









Production of seaweed (farmed) 

$ FRDVWOLQH RI RYHU  NLORPHWUHV ZLWK DQ H[WHQVLYH FRQWLQHQWDO VKHOI DUHD KDV
SURYLGHGRSSRUWXQLWLHVGXULQJWKHODVWGHFDGHWRLQFUHDVHVHDZHHGIDUPLQJLQ0DOD\VLD
0DULFXOWXUH DFWLYLWLHV IRU VHDZHHG FHQWUH DURXQG 6DEDK SDUWLFXODUO\ LQ .XGDW DQG
6HPSRUQDZKHUHWKHDJURFOLPDWLFHQYLURQPHQWLVLGHDOIRUIDUPLQJVHDZHHG7KHPDLQ




7DEOH VXSSRUWHGE\ WKH ORFDO*RYHUQPHQWRI6DEDK¶V LQLWLDWLYHV WKURXJK WHFKQLFDO
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Source: )$2

7KH IDUPLQJ WHFKQLTXH HQJDJHG LQ0DOD\VLD LV WKH PRQROLQH PHWKRG VLPLODU WR WKDW
SUDFWLVHGLQ,QGRQHVLDDQGWKH3KLOLSSLQHV7KHFRPPRQVHDZHHGVLQQDWLRQDOZDWHUVDUH
JUHHQVHDZHHGCaulerpa DQG Ulva)EURZQVHDZHHGSargassum, Tubinaria, Dictyota 
DQG Padina)DQGUHGVHDZHHGGracilaria, Eucheuma DQGLaurenciaDFFRUGLQJWRWKH
,QWHUJRYHUQPHQWDO 2UJDQL]DWLRQ IRU 0DUNHWLQJ ,QIRUPDWLRQ DQG 7HFKQLFDO $GYLVRU\
6HUYLFHVIRU)LVKHU\3URGXFWVLQWKH$VLDQDQG3DFLILF5HJLRQ,1)2),6+













Seaweed mariculture and drying facilities in Semporna, Malaysia. 
© Fatima Ferdouse. 

'ULHGVHDZHHGLQ0DOD\VLDLVXVHGDVIRRGIRU
KXPDQ FRQVXPSWLRQ DQLPDO IHHG IHUWLOL]HU
DQG LQ WUDGLWLRQDO &KLQHVH PHGLFLQH 7KH
VHDZHHGSURGXFLQJ LQGXVWULHV JHQHUDOO\ XVH








HVWDEOLVKHG LQ 6DEDK SURGXFH IRRG DQG














WRQQHV LQ  7DEOH  ,Q  WKH H[SRUW YDOXH RI VHDZHHG LQFOXGLQJ

Agar agar is popular as a dessert item 
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([SRUWV ,PSRUWV ([SRUWV ,PSRUWV ([SRUWV ,PSRUWV
'ULHG6HDZHHG      
&DUUDJHHQDQ      
$JDUDJDU      





















DGGLWLYHV DUH WKH PDLQ EX\HUV RI FDUUDJHHQDQ LQ 0DOD\VLD ,Q DGGLWLRQ WKH\ LPSRUW
VXSSOLHV YLD 6LQJDSRUH DQG GLUHFWO\ IURP VRXUFHV VXFK DV &KLQD DV ZHOO DV RI ODWH
,QGRQHVLD 
 :HLJKWLQWRQQHVYDOXHLQ86'WKRXVDQGV
   
:HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH
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      
-DSDQ        
8QLWHG
.LQJGRP
       
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7KH GRPHVWLF SURGXFWLRQ RI VHDZHHG LV UHODWLYHO\ ORZ LQ 7KDLODQG %HFDXVH WKH







,PSRUWHG GULHG HGLEOH VHDZHHG IURP&KLOH LV XVHG WR SURGXFH DJDU SRZGHU IRU GLUHFW
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 
7DLZDQ3URYLQFHRI&KLQD     
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,QGLD     
7RWDOZHLJKW
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
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Seaweed from aquaculture  

7KH3KLOLSSLQHV LV WKHZRUOG¶V WKLUG ODUJHVWSURGXFHURIVHDZHHG IROORZLQJ&KLQDDQG
,QGRQHVLD7KHUHDUHVRPHVSHFLHVRIVHDZHHGLQQDWLRQDOZDWHUVRIZKLFKEucheuma 
spp LV WKH PRVW FRPPHUFLDOO\ VLJQLILFDQW IROORZHG E\ Caulerpa, Gracilaria DQG 
Sargassum ,Q  DERXW SHUFHQW RI WKH IDUPHG RXWSXW IURP WKH 3KLOLSSLQHV
FRPSULVHGEucheuma sppQDPHO\ E. cottonii (Kappaphycus) DQG E. denticulatum, DQG
WKH UHVW ZDV JUHHQ VHDZHHG ,Q IDFW QHDUO\ SHUFHQW RI WKHZRUOG
V WRWDOE cottonii




7KHIDUPLQJRI WKHVHVHDZHHGVSHFLHVSDUWLFXODUO\ LQ WKHVRXWKHUQSDUWRI WKHFRXQWU\
JHQHUDWHVLQFRPHIRUPRUHWKDQSHRSOHIURPRYHUIDPLOLHVOLYLQJDORQJ
FRDVWOLQHVDQGRQ WKHPDQ\LVODQGV ,QDGGLWLRQDW OHDVWMRERSSRUWXQLWLHVKDYH
EHHQ FUHDWHG WKURXJK SURFHVVLQJ DQG RWKHU UHODWHG DFWLYLWLHV :LOG KDUYHVWV DUH
LQVLJQLILFDQW E\ FRPSDULVRQ WKH VSHFLHV LQYROYHG DUH PDLQO\ Sargassum, Gracilaria, 




1HJURV 3DQD\ /H\WH DQG &DPDULQHV 6XU 0LQGDQDR LVODQG LV WKH OHDGLQJ UHJLRQ
SURGXFLQJPRUHWKDQSHUFHQWRIWKHFRXQWU\¶VVHDZHHGYROXPH

'XULQJ ± DTXDFXOWXUH SURGXFWLRQ RI VHDZHHG LQ WKH 3KLOLSSLQHV UHDFKHG LWV
KLJKHVW SRLQW LQ  DW PLOOLRQWRQQHV EXW GZLQGOHG GXULQJ WKH QH[W WKUHH \HDUV
EHFDXVH RI WKH KLJKO\ LQWHQVLILHG QDWXUH RI WKH IDUPLQJ V\VWHP DQG VXEVHTXHQW

















VXSSOLHV DSSUR[LPDWHO\ SHUFHQW RI WKH ZRUOG
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
CaulerpaVHDZHHGV     
GracilariaVHDZHHGV     
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WR WKH 3KLOLSSLQH 6WDWLVWLFV $XWKRULW\ H[SRUWV RI VHDZHHG DQG RWKHU DOJDH DQG







'XULQJ WKH ± SHULRG WKHUHZDV DQ RYHUDOOPDUNHG GHFOLQH LQ WKH H[SRUWV RI
VHDZHHGDQGRWKHUIUHVKRUGULHGDOJDHGHVSLWHLQGLYLGXDOIOXFWXDWLRQVE\FRXQWU\$QQH[
D&KLQD'HQPDUN)UDQFH+RQJ.RQJ6SHFLDO$GPLQLVWUDWLYH5HJLRQWKH5HSXEOLF
RI.RUHD6SDLQ WKH8QLWHG.LQJGRPDQG WKH8QLWHG6WDWHV RI$PHULFDZHUH WKH WRS










,Q WKH VDPH \HDU  WKH H[SRUW RI YDOXHDGGHG VHDZHHG RU FDUUDJHHQDQ IURP WKH
3KLOLSSLQHVFRQVLVWHGRISHUFHQWRIWKHFRXQWU\¶VWRWDOVHDZHHGH[SRUWVDQGZDVDWD
UHFRUG KLJK RI WRQQHV YDOXHG DW 86'PLOOLRQ 7KH VKDUH RI UHILQHG
FDUUDJHHQDQDOVRLQFUHDVHGE\SHUFHQWGXULQJWKH±SHULRG





OHDGLQJ PDUNHWV LQ GHVFHQGLQJ RUGHU ZHUH 0H[LFR WRQQHV 7KDLODQG
WRQQHV DQG ,QGRQHVLD WRQQHV &RPSDUHG ZLWK  H[SRUWV WR WKH
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7KHPDMRUPDUNHWV IRU UDZPLQLPDOO\ SURFHVVHG VHDZHHGV DUH %UD]LO &KLQD )UDQFH
7KDLODQG DQG WKH 8QLWHG 6WDWHV RI $PHULFD )RU VHDZHHGV DQG FDUUDJHHQDQ WKH
FRPSRVLWLRQRIWKHPDMRUPDUNHWVFKDQJHVWR%HOJLXP'HQPDUN0H[LFR6SDLQ7KDLODQG
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,QGRQHVLD     
%UD]LO     
&KLQD     
$XVWUDOLD   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5XVVLDQ)HGHUDWLRQ     
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 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7RWDO
LQFOXGLQJRWKHUV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$JDU VWULSV UHIHUUHG WR DV µJXODPDQ¶ EDUVPDGH IURPGracilaria spp DUH VROG RQ WKH
GRPHVWLFPDUNHW7KHVHDUHSURGXFHGE\VPDOOWRPHGLXPVFDOHPDQXIDFWXUHUVLQ0DQLOD
DQG%XODFDQ,QWKHQRUWKHUQFRDVWDOFRPPXQLWLHVLQ/X]RQDQG&HQWUDO9LVD\DVVHDZHHG
KDV ORQJEHHQXVHG DV DSDUW RIYHJHWDEOH VDODGV6HYHUDO W\SHVRI VHDZHHGDUH HDVLO\
DYDLODEOHLQ0DQLODDQGRWKHUORFDOPDUNHWVDQGWKHUHLVVORZDOEHLWLQFUHDVLQJGHPDQG
IURPFRQVXPHUVWKURXJKRXWWKHFRXQWU\Gracilaria, Codium, Caulerpa, Porphyra VSS, 
Hyroclathrus, Hypnea, Laurencia DQGEucheuma DUH FRQVXPHG IUHVK LQ VDODGVZKLOH








WKH 3KLOLSSLQHV LV WKH IDFW WKDW WKHUH LV DQ
HIIHFWLYH FROODERUDWLYH QHWZRUN EHWZHHQ WKH
ORFDO DXWKRULWLHV VXFK DV WKH %XUHDX RI
)LVKHULHVDQG$TXDWLF5HVRXUFHV %)$5DQG
RWKHU VWDNHKROGHUV QRQJRYHUQPHQW
RUJDQL]DWLRQV FRRSHUDWLYHV DQG UHVHDUFK
LQVWLWXWLRQV WKDW DLP WR VWUHQJWKHQ IDUPLQJ






SURFHVVLQJ WKH VHFXULW\ VLWXDWLRQ LQ WKH
SURGXFLQJ DUHDV LQ WKH VRXWKHUQ SDUW RI WKH
FRXQWU\GLVHDVHVVXFKDVLFHLFHEHWZHHQ±IRUH[DPSOHWKH3KLOLSSLQHVORVWD
SRWHQWLDO VHDZHHG KDUYHVW ZRUWK 86'PLOOLRQ DV D UHVXOW RI LFHLFH DQG
LQFRQVLVWHQF\ LQ WKHTXDOLW\RI WKHVHDZHHGSURGXFHG ,QWHUQDWLRQDOO\%)$5ZDUQVRI




Caulerpa VSS makes a colourful and crunchy 








LQ WKH VHDZHHG WUDGH LQ WHUPV RI TXDQWLW\ DQG YDOXH ,Q  H[SRUWV WRWDOOHG
WRQQHV DW D YDOXH RI 86'PLOOLRQ ODUJHO\ GRPLQDWHG E\ HGLEOH VHDZHHG
WRQQHVZKLFKZDVSHUFHQWPRUHWKDQWKHTXDQWLW\H[SRUWHGLQ7KHPDLQ
PDUNHWVZHUH&KLQD-DSDQDQG7KDLODQG7KHRWKHULPSRUWDQWH[SRUWDEOHLQWKLVSURGXFW
JURXSZDVFDUUDJHHQDQ IRUZKLFKH[SRUWV IOXFWXDWHGEHWZHHQWRQQHV LQ WR





ULFH DQG kimchi SUHVVHG LQWR D GDUN JUHHQ VKHHW NQRZQ DV kim HQMR\HG DV D FULVS\
IODYRXUHGVHDZHHGVQDFNSUHSDUHGDVDQDGGLWLRQWRVDODGVDQGVRXSVDPRQJRWKHUV,Q
GULHGVHDZHHGH[SRUWVZHUHYDOXHGDW86'PLOOLRQDOPRVWWKUHHWLPHVKLJKHU
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&HQWHU IRU 6WXG\ DQG 3URPRWLRQ RI$OJDH LQ )UDQFH VHYHUDO FRPSDQLHV LQ WKH UHJLRQ
VSHFLDOL]HLQGHYHORSLQJLQQRYDWLYHXVHVIRUVHDZHHG7ZRVXFKFRPSDQLHVPHQWLRQHGLQ
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6HDZHHG IRU KXPDQ
FRQVXPSWLRQ
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6HDZHHG QRW IRU
KXPDQFRQVXPSWLRQ
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
Some of the many innovative seaweed products manufactured and sold in Europe. 
 
6XFKLQQRYDWLRQLVQRWOLPLWHGRIFRXUVHWR(XURSHDQ8QLRQFRXQWULHVZLWKLQ(XURSH,Q
1RUZD\ IRU H[DPSOH WKH 1RUZHJLDQ 6HDZHHG 7HFKQRORJ\ &HQWHU LV GHVFULEHG DV D













7KLVZDVQRW OHDVWEHFDXVHRI WKHZRUNRI WKHIRUPHUGLUHFWRURI&3.HOFR$S6+DQV
3RUVH ZKR LQ WKH V DQG V LQLWLDWHG WKH FXOWLYDWLRQ RI Kappaphycus DQG
Eucheuma VHDZHHGV LQ ,QGRQHVLD DQG =DQ]LEDU 7DQ]DQLD &RPPHUFLDO FDUUDJHHQDQ








LWV LQGXVWU\ DQG DFDGHPLD KDYHPDLQWDLQHG D SURIRXQG LQWHUHVW LQ VHDZHHG&XUUHQWO\
VHYHUDO UHVHDUFKJURXSV IURP WKH VL[QDWLRQDO XQLYHUVLWLHV LQ'HQPDUN DUH LQYROYHG LQ
























UHGXFH WKH LPSRUWRIYHJHWDEOHSURWHLQ VRXUFHV ,Q WKH*RYHUQPHQWRI'HQPDUN





PRVW VLJQLILFDQW EDUULHU WR GHYHORSPHQW ZDV LGHQWLILHG DV ILQDQFLQJ 3HWHUVHQ et al
 $ FRXSOH RI WKH SRLQWV WR EH FRQVLGHUHG DUH WKH L LGHQWLILFDWLRQ DQG
GRFXPHQWDWLRQRI WKHSRWHQWLDO IRUDQGFRVWV UHODWHGWRVHDZHHGFXOWLYDWLRQ LQ'DQLVK
ZDWHUV DQG LL GHYHORSPHQW RI FRVWHIIHFWLYH WHFKQRORJLHV IRU VSHFLHV WKDW KDYH
VLJQLILFDQWYROXPHDQGYDOXHSURVSHFWV

$QRWKHU UHFHQW UHSRUW ³*URZWK ZLWKLQ WKH EOXH ELRPDVVHV´ UHOHDVHG E\ ,QQRYDWLRQ
1HWZRUNIRU%LRPDVV'DQLVK)RRG1HWZRUNDQGRWKHUV$QGHUVHQet alLVDOVR
ZRUWK UHDGLQJ ,W IRFXVHV RQ WKH SRWHQWLDO FKDOOHQJHV DQG UHFRPPHQGDWLRQV LQ WKH
FXOWLYDWLRQRIVHDZHHGDQGVKHOOILVK

Main commercial seaweed species 
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Saccharina latissima 7KLV VSHFLHV LV DOVR FROOHFWHG IURP WKH ZLOG IRU FRPPHUFLDO
SXUSRVHVLHKXPDQFRQVXPSWLRQDVDUHWKHEODGGHUZUDFNFucus vesiculosus)VHUUDWHG
ZUDFNFucus serratus) DQGVPDOOHUDPRXQWVRIGXOVHPalmaria palmate)5HVHDUFKLV
EHLQJ FDUULHG RXW RQ WKH FXOWLYDWLRQ RI Palmaria palmate DQG WR VRPH H[WHQW
F. vesiculosusDQGLaminaria digitata

)DUPLQJZDV FDUULHGRXW LQ VHYHQ OLFHQVHGDUHDVRYHU WKH±SHULRGZLWK WKH
ODUJHVWEHLQJVTXDUHNLORPHWUH7KHVHDUHDVDUHPDLQO\XVHGIRUFRPPHUFLDOFXOWLYDWLRQ
RISaccharina latissimaDVZHOODVIRUSLORWWULDOVUHODWLQJWRPalmaria palmataDQGFucus 




























EURZQ NHOSV DUH H[WUHPHO\ KLJK DQG WKLV DOVR DSSOLHV WR WKH 'DQLVK VSHFLPHQ RI
S. latissimaZKLFKKDVFRQFHQWUDWLRQVXSWRPJNJ7KHUHLVQRVWDQGDUGZLWKUHJDUG













7KH SURFHVVLQJ WHFKQLTXH IRU GULHG VHDZHHG LQYROYHV WKH FROOHFWLRQ RI QDWXUDO RU
FXOWLYDWHGVHDZHHG7KLVLVWKHQZDVKHGLQVHDZDWHURUIUHVKZDWHUDQGKXQJWRGU\LQD
FORVHG URRP ZLWK D GHKXPLGLILHU 2QFH LW LV RI D FULVS\ WH[WXUH WKH VHDZHHG LV
KRPRJHQL]HGDQGVHDOHGLQDSODVWLFSDFNRUSODVWLFJODVVMDUPL[HGZLWKVRPHVHDVDOW
DQGRU VSLFHV6HDZHHGSHVWR KDVEHFRPH FRQVLGHUDEO\ SRSXODU DQG LV VROG DVQRUPDO
SHVWRRUDVDGULHGYHUVLRQWKDWKDVDORQJHUVKHOIOLIHDQGUHTXLUHVWKHDGGLWLRQRIRLODQG

















EHPLVOHDGLQJ DQG WKH IRRG FRPSDQ\ KDV WKH UHVSRQVLELOLW\ WR FRPSO\ZLWK WKH
UHOHYDQW UHJXODWLRQV HQVXUH SURGXFW WUDFHDELOLW\ DQG HQVXUH WKH ZLWKGUDZDO RI
SRWHQWLDOO\GDQJHURXVIRRGV
x +\JLHQHDWWKHVRXUFH7KHUHJXODWLRQUHJDUGLQJWKHFXOWLYDWLRQDQGKDUYHVWRIQDWXUDO
SRSXODWLRQV LQFOXGHV SURWHFWLRQ DJDLQVW FRQWDPLQDWLRQ VXUYHLOODQFH RI ]RRQRVLV
DVVXUDQFH WKDW WKH HQYLURQPHQW HJ HTXLSPHQW DQG SURGXFWV DUH NHSW FOHDQ
DVVXUDQFH WKDW GULQNLQJ ZDWHU RU FOHDQ ZDWHU LV XVHG HPSOR\HH KHDOWK LVVXHV
VHFXULQJDJDLQVWSRVVLEOHSHVWVDQGZDVWHKDQGOLQJDPRQJRWKHUV

x +\JLHQH LQ SURFHVVLQJ 7KHVH VWDQGDUGV DGGUHVV IDFLOLWLHV VXFK DV WRLOHWV VLQNV




VXFKDVSaccharina latissimaFHUWDLQLaminaria sppDQGPorphyra purpireaDUHZHOO






x 1DWXUDO WR[LFFRPSRXQGV3RVVLEOHQDWXUDO WR[LFFRPSRXQGVDOVRVKRXOGEHWDNHQ
LQWRDFFRXQWIRUH[DPSOHNDLQLFDFLGLQPalmaria palmata
x /DEHOOLQJDQGFODLP3UHSDFNDJHGIRRGVKRXOGEHODEHOOHGZLWKSURGXFWLQIRUPDWLRQ








Marketing and trade of seaweed and seaweed products 
([SRUWV





KXPDQFRQVXPSWLRQ UHPDLQHG IDLUO\ VWDEOH LQ VXFFHHGLQJ\HDUV ,PSRUWV LQFOXGHGnori
VKHHWVIRUVXVKLRWKHUGULHGVHDZHHGDQGwakamePL[HGVDODG,PSRUWVQRWIRUKXPDQ
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/LYLQJ 5HVRXUFHV $FW  DQG WKH IXQFWLRQDO FRQFHVVLRQDO SURWRFROV LQ SODFH )RU




,Q  DSSUR[LPDWHO\ WRQQHV ZHW ZHLJKW RI PL[HG VHDZHHG VSHFLHV ZHUH
FROOHFWHGIURPWKHZLOGDQGWRQQHVZHWZHLJKWZHUHKDUYHVWHGIURPDTXDFXOWXUH
V\VWHPV '$))  7KHUH DUH LQGLFDWLRQV KRZHYHU WKDW FXOWXUHG RXWSXW FRXOG
RYHUWDNH ZLOG KDUYHVWV RYHU WLPH 7KLV ZLOO LPSOLFDWH WKH FRXQU\¶V DEDORQH (Haliotis 
midae LQGXVWU\ZKLFK XVHV DOPRVW DOO FROOHFWHG DQG KDUYHVWHG VHDZHHG DV IUHVK IHHG




















DQ XQGHUVWDQGLQJ DQG DZDUHQHVV RI WKH XVH RI VHDZHHG LQ KXPDQ QXWULWLRQZLWKLQ WKH
FRXQWU\FDQQRWEHRYHUHPSKDVL]HGWRVWLPXODWHWKHLPSURYHGPDQDJHPHQWRIUHVRXUFHV
DW VXVWDLQDEOH OHYHOVZKHQ IDFLOLWDWLQJ FRPPHUFLDO GHYHORSPHQW DQG SURPRWLQJ VRFLR
HFRQRPLFEHQHILWVVXFKDVQXWULWLRQDOVHFXULW\DQGSRYHUW\UHGXFWLRQ






FRPPHUFLDOO\H[SORLWHGVXFKDV Ecklonia DQGWRDOHVVHUH[WHQW Laminaria, Gracilaria, 
Gelidium, Gigartina DQGPorphyra 3RVLWLYH VWHSV DUH EHLQJ WDNHQ LQ WKH LQGXVWU\ WR
FXOWLYDWH WKH PRUH IDYRXUHG VSHFLHV ZLWKLQ D PRUH FRQWUROOHG DQG GLVHDVHIUHH
HQYLURQPHQW)RULQVWDQFHDTXDFXOWXUHHVWDEOLVKPHQWVIRFXVSULPDULO\RQWKHSURGXFWLRQ
RIUlvaDQGGracilaria VSSIRUXVHDVIHHGLQDEDORQHIDUPVDQGVDOWSURGXFWLRQ7KHVH

















South Africa: Seaweed aquaculture production system. 










DV IHHG LQDEDORQH IDUPLQJRU IRUXVH LQ WKHSURGXFWLRQRISODQWJURZWKVWLPXODQWV ,Q
DSSUR[LPDWHO\WRQQHVZHWZHLJKWRIEckloniaNHOSZHUHKDUYHVWHGIRUXVH
DVDEDORQHIHHG$PRVXet al$QGHUVRQ	5RWKPDQ$VLPLODUYROXPHRI




Ecklonia maxima (kelp) being harvested by boat.
© Anderson & Rothman, 2013

Processing  
5DZ RU PLQLPDOO\ SURFHVVHG VHDZHHG FRQWULEXWHV LQGLUHFWO\ WR WKH SURGXFWLRQ DQG
QXWULHQW FRQWHQW RI IRRG IRU KXPDQ FRQVXPSWLRQ WKURXJK LWV XVH LQ WKH LQGXVWULDO
SURGXFWLRQRISODQWJURZWKVWLPXODQWVDQGDVIHHGIRUWKHDEDORQHLQGXVWU\9DOXHLVDGGHG
ZKHQWKHZHWVHDZHHGLVFROOHFWHGDQGH[SRUWHGIRUWKHH[WUDFWLRQRIFROORLGDOFKHPLFDOV
HJJXPVDJDU FDUUDJHHQDQVDOWVDQGRWKHU IRRGVXSSOHPHQWV WKDWDUHXVHG LQ IRRG
SURGXFWLRQ7KLVKDVLPSOLFDWLRQVIRULQWHUQDWLRQDOWUDGH
Marketing and trade of seaweed and seaweed products 
3URGXFWLRQDQGWUDGHGDWDDUHQRWDYDLODEOHIRUPorphyra spp, Plocamium corallorhiza
DQG Laminaria pallid LQGLFDWLYH SHUKDSV RI WKH KLVWRULFDO DQG FXUUHQW ORZ OHYHOV RI
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Source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© Anderson & Rothman, 2013 

7KHWUDGHRIIUHVKO\KDUYHVWHGEcklonia IRU ORFDOXVHLQDEDORQHIHHGLVYDOXHGDWRYHU
=$5 PLOOLRQ SHU DQQXP 2Q WKH RWKHU KDQG Gracilaria spp í ZKLFK DUH XVXDOO\












IRU WKH VPDOO DPRXQWV FRQVXPHG LQ VSHFLDOL]HG HDWHULHV VXFK DV&DSH)DUPKRXVH DQG
6H[\)RRGZKHUHWKHFRQVXPSWLRQRIVHDZHHGUlva, Porphyra, Gracilaria, Laminaria, 
DQG EckloniaRFFXUVRQDQDWLRQDOVFDOH

2YHUDOO WKHUHIRUH WKH GRPLQDQW SURGXFWLRQ DQG WUDGH RI VHDZHHG LQ 6RXWK $IULFD LV
UHFRJQL]HGZLWKLQ WKH LQGXVWULDO DQG FRPPHUFLDO VHFWRUV RI DEDORQH DQG SODQW JURZWK
VWLPXODQWV/HVVNQRZQDQGGRFXPHQWHGKRZHYHUDUHWKHSURGXFWLRQDQGH[SRUWWUDGH
VWDWLVWLFV RI GULHG VHDZHHG IRU H[WUDFWLRQ DQG IXUWKHU SURFHVVLQJ DQG ± OHVV VR í WKH
SURGXFWLRQWUDGHDQGFRQVXPSWLRQRIVHDZHHGLQKXPDQIRRG$VLJQLILFDQWO\SRVLWLYH
VFHQDULR LV WKDW WKH LPSRUW RI VHDZHHG SURGXFWV LV UHJXODWHG DFFRUGLQJ WR FRPPRGLW\









WR WKH QDWLRQDO HFRQRP\ VHDZHHG FRPHV WKLUG IROORZLQJ WRXULVPDQG FORYH6HDZHHG
IURP=DQ]LEDU LV H[SRUWHG WR&KLQD'HQPDUN )UDQFH WKH5HSXEOLF RI.RUHD6SDLQ
9LHWQDPDQGWKH8QLWHG6WDWHVRI$PHULFD

&XUUHQWO\KRZHYHU WKH LQGXVWU\VWUXJJOHV WR UHPDLQDPDMRUSOD\HU/DUJHVZDWKHVRI
VHDZHHGDUHG\LQJDWWULEXWHGE\UHVHDUFKHUVWRKLJKWHPSHUDWXUHFRQGLWLRQVDVDUHVXOWRI




















VRXJKW DIWHU E\ UHVHDUFK LQVWLWXWLRQV ZKHUH LW LV XVHG WR FXOWXUH PLFUREHV DQG E\
FRPPXQLWLHVZLWKUHOLJLRXVH[FOXVLRQV-HZV0XVOLPV+LQGXVDQGYHJHWDULDQVDVDIRRG
WKLFNHQHULQSODFHRIJHODWLQXVXDOO\IURPDQLPDOVRXUFHV








QDWLRQVZRUNLQJ WRJHWKHUZLWK)$2 DQG RWKHU SDUWQHUV ,QLWLDWLYH REMHFWLYHV LQFOXGH D
UHYLHZRI FRDVWDOVXUYHLOODQFH DQG VXVWDLQDEOH ILVKLQJ DQG DTXDFXOWXUH SDUWLFXODUO\ LQ







7KHUH DUHPRUH WKDQPDULQH UHVRXUFHVFRPPHUFLDOO\ KDUYHVWHG DORQJ WKH FRDVWRI
&KLOHRIZKLFKVSHFLHVDUHVHDZHHGFRQVWLWXWLQJSHUFHQWRI&KLOH¶VWRWDOILVKHULHV
SURGXFWLRQ,QVHDZHHGRXWSXWDPRXQWHGWRWRQQHVSRVLWLRQLQJ&KLOHDV









$ IHZWRQQHV KDYH EHHQ UHFRUGHG IRU Macrocystis pyrifera FRUUHVSRQGLQJ WR
SLORWSUHFRPPHULFDO H[SHULHQFHV E\ FRPSDQLHV LQWHUHVWHG LQ WKH JLDQW NHOS IRU HLWKHU















Main commercial seaweed species 
 
Durvillaea antarcticaEXOONHOSRU cochayuyo LQ6SDQLVKDQGPorphyraSXUSOHODYHU
RU luche LQ 6SDQLVK DUH WKH WZR VHDZHHG VSHFLHV PRVW FRPPRQO\ IRXQG DW &KLOHDQ
QDWLRQDOPDUNHWVIRUGLUHFWFRQVXPSWLRQ7KH\JURZDORQJWKHHQWLUH&KLOHDQVKRUHOLQHLQ













DQG &KLOH IURP QRUWKHUQ &KLOH WR &KLORp ,VODQG 7KLV VSHFLHV KDV EHHQ KDUYHVWHG
UHJXODUO\RYHUWKHODVWWHQ\HDUVHVSHFLDOO\LQ&KLOHDQ5HJLRQ,,,DQG5HJLRQ9,,,ZLWK
WRQQHV LQ  ,W LV WKH VHFRQGPRVW SURGXFHG DOJD IRUKXPDQ FRQVXPSWLRQ LQ
&KLOHDOWKRXJKWKLVWUHQGLVGHFOLQLQJ

Callophyllis variegata LQKDELWV &KLOHDQ VXEWLGDOV XS WR  PLOHV DORQJ WKH HQWLUH







A: Durvillaea antarctica. B: Lessonia trabeculata. C: Gracilaria chilensis. D: 
Mazzaella laminarioides. E: Porphyra VS F: Macrocystis pyrifera. G: Lessonia 
nigrescens. H: Gigartina skottsbergii. I: Callophyllis variegata. J: 
Chondracanthus chamissoi. K: Gelidium VS L: Sarcothalia crispata. 
© R. Westermeier (Images A-H; L) & M.E. Ramirez (Images I-K)

7KH PRVW LPSRUWDQW FDUUDJHQRSK\WHV FRPPHUFLDOO\ H[SORLWHG LQ &KLOH DUH UHG DOJDH
EHORQJLQJWRWKHGigartinaceaeIDPLO\LGigartina skottsbergii luga rojaLQ6SDQLVK
LLSarcothalia crispataluga negra LQ6SDQLVKDQGLLLMazzaella laminarioidesluga 
cuchara LQ 6SDQLVK 7KHVH DUH YDOXDEOH UHVRXUFHV ULFK LQ .DSSD ,, DQG /DPEGD
FDUUDJHHQDQGigartina skottsbergiiLVDVXEWLGDOVSHFLHVaPLOHVRFFXUULQJLQ&KLOH
IURP1LHEOD6WR&DERGH+RUQRV3UHYLRXVO\FROOHFWHGLQ5HJLRQ;DQG5HJLRQ;,


















$JDURSK\WHV VXFK DV Gracilaria chilensis DQGGelidium spp, DOVR DUH SURGXFHG RQ D
FRPPHUFLDOVFDOHLQ&KLOHXVHGPDLQO\DVDVRXUFHRIDJDUGracilaria chilensis, NQRZQ
DVpelillo RU lamellaLQ6SDQLVKLVDIORULGRSK\FHDQUHGDOJDLQVKHOWHUHGHQYLURQPHQWV
WKDW DWWDFKHV LWVHOI HLWKHU WR VDQG\ DQG URFN\ VXEVWUDWD LQ WKH LQWHUWLGDO RU LV IRXQG LQ
VXEWLGDO]RQHVGracilaria chilensisLVWKHWKLUGPRVWIDUPHGVHDZHHGLQWKHFRXQWU\ZLWK
ODQGLQJV DERYH WRQQHV LQ  PRVWO\ LQ 5HJLRQ ; ,WV FXUUHQW SURGXFWLRQ
KRZHYHULVPXFKORZHULQFRPSDULVRQZLWKWKHRXWSXWLQWKHVZKHQODQGLQJVHDVLO\
UHDFKHG WRQQHV 6HUQDS  7KH GUDPDWLF GURS LV DWWULEXWHG WR
RYHUH[SORLWDWLRQ SOXV WKH DSSHDUDQFH RI QHZ FRPSHWLWRUV IRU &KLOHDQ Gracilaria
FRPPRGLWLHV
1HYHUWKHOHVV Gracilaria chilensisLVWRGD\WKHPRVWLPSRUWDQWVHDZHHGFURSFXOWLYDWHGLQ
&KLOH PDNLQJ XS DOPRVW SHUFHQW RI WRWDO ELRPDVV REWDLQHG WKURXJK DTXDFXOWXUH
$QRWKHUVLJQLILFDQW IDFWRU UHJDUGLQJ WKHSURGXFWLRQRIGracilaria chilensis LV WKDW LW LV
PDLQO\SODQWHGDQGKDUYHVWHGE\ORFDOILVKHUV
Gelidium VSS chasca LQ 6SDQLVK LV HVSHFLDOO\ LPSRUWDQW DV D VRXUFH RI DJDU IRU
PLFURELRORJLFDOSXUSRVHV7KH\DUHFROOHFWHGE\ILVKHUVHVSHFLDOO\LQ&HQWUDO&KLOHIURP
ZDYHH[SRVHGURFNVGelidium VSS ODQGLQJVKDYHYDULHG LQ WKH ODVW WHQ\HDUVEHWZHHQ
WRQQHVDQGWRQQHVSHUDQQXP
7KH LPSRUWDQW DOJLQRSK\WHV LQ &KLOH LQFOXGH WKH NHOS VSHFLHV Lessonia nigrescens
Lessonia trabeculata DQG Macrocystis pyifera Lessonia nigrescens huiro negro RU 
chascón LQ6SDQLVKIURPWKHLessoniaceae IDPLO\ FDQEHIRXQGLQWKHLQWHUWLGDO]RQH
JURZLQJ RQ URFN\ SODWIRUPV LQZDYHH[SRVHG KDELWDWV VRPHWLPHV IRUPLQJ EHOWVZLWK
Durvillaea antarcticaLessonia nigrescensFRPSOH[ LV WKHPRVWSURGXFHGVHDZHHG LQ
&KLOH WRQQHV DQG RYHU SHUFHQW RI LWV H[SORLWDWLRQ RFFXUV LQ WKH QRUWKHUQ
UHJLRQVZKHUHIDFWRUVVXFKDVZHDWKHUDQGDFFHVVDELOLW\IDYRXUVXEVHTXHQWSURFHVVLQJ
Lessonia trabeculata (huiro paloLQ6SDQLVKDQGMacrocystis pyriferahuiroLQ6SDQLVK
DUHIRXQGDORQJWKHHQWLUH&KLOHDQFRDVWLessonia trabeculata and Macrocystis pyrifera 
WKHODWWHUDOVRIURPWKH Lessoniaceae IDPLO\ DUHDOVRNH\VHDZHHGVIRUQRUWKHUQ&KLOH
ZLWKODQGLQJVRIWRQQHVDQGWRQQHVUHVSHFWLYHO\
A: Pilot culture of Macrocystis pyrifera in Dalcahue, Chiloé Island. B: Commercial facility of 
Gracilaria chilensis at Pelluhuin. 









A:Sundried luga roja (Gigartina skottsbergii) for carrageenan manufacturing in Faro Corona, 
Chiloé Island. B: Fresh giant kelp (M. pyrifera) bound for abalone facilities at Bahia Chasco, 
Atacama coast. C: Packages of dried Lessonia trabeculata to be sent to kelp processors in Bahia 
Salado, Atacama. D: Harvesting of subtidal Gracilaria chilensis by local fishermen at Maullin. 
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FDUUDJHHQDQ DJDU DQGGHK\GUDWHGLessonia QRW IRU KXPDQ FRQVXPSWLRQ EXW DOVR IRU
SURGXFWVIRUKXPDQFRQVXPSWLRQWKHYROXPHVRIZKLFKDUHPXFKVPDOOHUE\FRPSDULVRQ
7KHWRSGHK\GUDWHGSURGXFWVLQZHUHLessonia sppWRQQHVIROORZHGE\M. 
pyrifera Durvillaea antactica DQG G. skotsbergii  ±WRQQHV 7KH PDLQ


































&KLOH DURXQG &KLORp LVODQG 6RPH RI WKHVH VHDZHHGV DUH DOVR H[SRUWHG IRU VLPLODU
SXUSRVHV

A: Porphyra VSS (luche in Spanish) and lamb 
cazuela (soup).  
B: Durvillaea antarctica (cochayuyo in Spanish) 
salad. 

,Q &KLOH Porphyra VSS KDUYHVWLQJ LVPRVWO\
SHUIRUPHGE\ZRPHQLQWKHVRXWK7KHIURQGV
DUH VXQGULHG DQG LI GHVWLQHG IRU PDUNHW WKH
VHDZHHG DUH XVXDOO\ SUHKHDWHG LQ FRRNLQJ
SRWV PRXOGHG LQ ZRRGHQ VWUXFWXUHV DQGRU
XQGHUJR D VPRNLQJGU\LQJ SURFHVV ZLWK WKH
KHOS RI ZRRG VWRYHV 7KH ILQDO SURGXFW LV D
µSUHVVHG EUHDG¶ WKDW LV VROG LQ FRDVWDO ORFDO
PDUNHWV7KHKDQGOLQJRIDurvillaea antarctica
LVRQ WKHRWKHUKDQG W\SLFDOO\FDUULHGRXWE\
PHQ WKH ELRPDVV LV VXQGULHG DQG PDQXDOO\
SDFNDJHG XVLQJ SODVWLF FRUGV 7KH SURGXFW LV
VROG LQ ORFDO FRDVWDO PDUNHWV DQG EDVLFDOO\
FRQVLVWV RI WLHG GHK\GUDWHG DOJDO EXQFKHV
6RPHWLPHV WKH ELRPDVV LV ERXJKW IUHVK E\





Chilean seaweed products in local markets 
(A: Luche ‘bread’; B: tied cochayuyo).  
© F. Küpper 
$QRWKHU H[DPSOH RI D &KLOHDQ VHDZHHG
XVHG IRU KXPDQ FRQVXPSWLRQ LV
Dyctiopteris VS Auke LQ 6SDQLVK 7KLV
EURZQDOJDHKDVEHHQKDUYHVWHGE\ORFDOV
RQ (DVWHU ,VODQG IRU FHQWXULHV ZKHUH LW




Auke harvested on Easter Island (A: Full bag collected by a local Islander. B: Morphology of 
Dyctiopteris VS
© M.E. Ramirez
$VPHQWLRQHG SUHYLRXVO\ ORFDO FRQVXPSWLRQ LV UHODWLYHO\ QHJOLJLEOH LQ FRPSDULVRQ WR
H[SRUW7KHPRVWVLJQLILFDQWUDZPDWHULDOLVLessonia sppDQH[FHOOHQWVRXUFHRIDOJLQDWH
,Q DGGLWLRQ DJDU DQG FDUUDJHHQDQ DUH SURGXFHG LQ YDVW DPRXQWV LQ WKH FRXQWU\ XVLQJ
Gracilaria chilensisDQGGigartina/SarcothaliaVSHFLHVUHVSHFWLYHO\6HYHUDOLQLWLDWLYHV
KDYHEHHQIXQGHGHVVHQWLDOO\E\WKH&KLOHDQJRYHUQPHQWLQRUGHUWRH[SDQGWKHFXUUHQW









 PDUNHWV ZRUOGZLGH ZLWK $VLD (XURSH DQG 1RUWK $PHULFD EHLQJ WKH PDLQ
GHVWLQDWLRQVIRUWKHWUDGH

$QDQDO\VLVRIDYDLODEOHSXEOLVKHGGDWD LQGLFDWHV WKDW WKH WRSFRXQWULHV UHSUHVHQWHG
QHDUO\ SHUFHQW RI JOREDO VHDZHHG WUDGH LQ  7RJHWKHU WKH\ LPSRUWHG QHDUO\
WRQQHVSURGXFWZHLJKWRIGULHGVHDZHHGFDUUDJHHQDQDQGDJDUDJDULQWKDW\HDU
DW D FXVWRPVGHFODUHGYDOXHRI86'ELOOLRQ 7DEOH$QQH[HVD DQGE7KLV
YROXPH DOVR UHSUHVHQWV SHUFHQW RI WKH JOREDO SURGXFWLRQ RI IDUPHG VHDZHHG ,W
WKHUHIRUHFRPHVDVQRVXUSULVHWKDWDTXDFXOWXUHSURGXFWLRQRIVHDZHHGKDVDOPRVWGRXEOHG
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3URYLQFH RI &KLQD 7KH JOREDO WUDGH IRU QRQHGLEOH VHDZHHG KRZHYHU LV VKRZLQJ D




IXUWKHU SURFHVVLQJ LQIOXHQFLQJ LQWHUQDWLRQDO PDUNHW SULFHV IRU GULHG VHDZHHG 7KH
(XURSHDQ8QLRQDQGWKH8QLWHG6WDWHVRI$PHULFDDOVRFRQWLQXHWREHWKHPDMRUPDUNHWV

IRU GULHG VHDZHHG SDUWLFXODUO\ QRQHGLEOH UDZ PDWHULDOV IRU IXUWKHU SURFHVVLQJ LQWR










:HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH
&KLQD      
(XURSHDQ8QLRQ      
-DSDQ      
8QLWHG6WDWHVRI
$PHULFD
     




























ZLWK LQFUHDVHG VXSSOLHV LQWR WKH (XURSHDQ 8QLRQ 7KH WRS LPSRUWHUV ZHUH 'HQPDUN
*HUPDQ\ 3RUWXJDO DQG 6SDLQ 7KH VDPH WUHQGZDV VHHQ IRU FDUUDJHHQDQZKLFK DOVR
UHFRUGHG WKH KLJKHVW LPSRUW YDOXH DW 86'PLOOLRQ LQ  7KH PDLQ LPSRUWLQJ
FRXQWULHV IRU WKLV SURGXFW ZHUH %HOJLXP 'HQPDUN )UDQFH *HUPDQ\ 6SDLQ DQG WKH
8QLWHG.LQJGRP
,Q WRWDO WKH (XURSHDQ 8QLRQ LPSRUWHG 86'PLOOLRQ ZRUWK RI GULHG VHDZHHG











:HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH
(GLEOHVHDZHHG      
1RQHGLEOHVHDZHHG      
&DUUDJHHQDQ      
$JDUDJDU      








VHDZHHGPDUNHWLQ-DSDQ6HDZHHGVXFKDVLaminaria, Porphyra VSS, hizikia -DSDQHVH
kombunoriDQGhizikiUHVSHFWLYHO\DUHDOOPDUNHWHGLQGULHGIRUPZKLOHUndaria spp
-DSDQHVHVwakame)LVPDUNHWHGLQERLOHGDQGVDOWHGIRUPV
'XULQJ WKH ± SHULRG DQQXDO LPSRUWV RI VHDZHHG LQWR -DSDQ UDQJHG DURXQG
 WR WRQQHV YDOXHG DW 86'PLOOLRQ WR 86'PLOOLRQ 7DEOH 





&KLOH&KLQD WKH5HSXEOLFRI.RUHDDQG0RURFFRDUH WKH WRSVXSSOLHUVRIDJDUZKLOH
VHYHUDO 6RXWKHDVW $VLDQ FRXQWULHV QDPHO\ ,QGRQHVLD WKH 3KLOLSSLQHV DQG 7KDLODQG





   
:HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH
(GLEOH
VHDZHHG
       
1RQHGLEOH
VHDZHHG
       
&DUUDJHHQDQ        
$JDUDJDU        












7KH 8QLWHG 6WDWHV RI $PHULFD UHPDLQV DQ LPSRUWDQW RXWOHW IRU VHPLSURFHVVHG DQG







LPSRUWV RI WKH SURGXFW GRXEOHG ZLWKLQ D IHZ \HDUV WR DSSUR[LPDWHO\ WRQQHV














:HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH
(GLEOHVHDZHHG      
1RQHGLEOH
VHDZHHG      
&DUUDJHHQDQ      
$JDUDJDU      




















GHYHORSLQJPDUNHWV0HDQZKLOH WKH XVDJH RI VHDZHHG DV D ELQGHU DQG WKLFNHQHU KDV
LQFUHDVHGVLJQLILFDQWO\ LQ WKH IRRGSURFHVVLQJ LQGXVWU\ LQ$VLD/DWLQ$PHULFDDQG WKH
0LGGOH(DVW
,Q 6RXWKHDVW $VLD 0DOD\VLD DQG 7KDLODQG DUH QHW LPSRUWHUV RI VHPLSURFHVVHG DQG
SURFHVVHG VHDZHHG )XUWKHUPRUH GRPHVWLF GHPDQG IRU VXFK SURGXFWV E\ WKH IRRG
SURFHVVLQJLQGXVWULHVLQ,QGRQHVLDLVRQWKHULVH,PSRUWVRIVHDZHHGEDVHGSURGXFWVVXFK
DVMHOO\DPRQJRWKHUVDOVRDUHJURZLQJLQRWKHUODUJHPDUNHWVLQ6RXWK$VLD%DQJODGHVK
,QGLD DQG 3DNLVWDQ ZKHUH FRQVXPHU GHPDQG IRU UHDG\PHDOV LV LQFUHDVLQJ ,Q /DWLQ





















RWKHUV 2YHUDOO VXSSOLHV RI VHDZHHG IURP WKHVH FRXQWULHV WR WKH LQWHUQDWLRQDO PDUNHW








 :HLJKWLQWRQQHV    
,QGRQHVLD     
(XURSHDQ8QLRQ     
&KLOH     
&KLQD     
3KLOLSSLQHV7KH     












TXDQWLW\ ,Q WHUPVRIYDOXH KRZHYHU WKH5HSXEOLFRI.RUHDZDV WKH ODUJHVW H[SRUWHU





GULHG VHDZHHG IRU SURFHVVLQJ FDUUDJHHQDQ DQG DJDU DJDU )RU SURFHVVHG VHDZHHG WKH
H[SRUWYROXPHRIFDUUDJHHQDQKDVOHYHOOHGRIIWRDURXQGWRQQHVDQQXDOO\GXULQJWKH
± SHULRG ZLWK VRPH IOXFWXDWLRQV 7KH H[SRUW PDUNHWV LQ WKDW SHULRG IRU














:HLJKW 9DOXH :HLJKW 9DOXH :HLJKW 9DOXH
(GLEOHVHDZHHG      
1RQHGLEOHVHDZHHG      
$JDUDJDU      
&DUUDJHHQDQ      







(XURSHDQ8QLRQ1RQHGLEOHGULHG VHDZHHG FDUUDJHHQDQDQGDJDU DJDU DUH WKHPDLQ
VHDZHHGH[SRUWVIURPWKH(XURSHDQ8QLRQ7DEOH)UDQFHDQG,UHODQGZHUHWKHNH\
H[SRUWHUV RI QRQHGLEOH VHDZHHG ZLWK VPDOOHU DPRXQWV IURP*HUPDQ\ 3RUWXJDO DQG
6SDLQ$QQH[:LWKUHJDUG WRFDUUDJHHQDQ)UDQFH*HUPDQ\ WKH1HWKHUODQGVDQG






    
6HDZHHGHGLEOH     
6HDZHHGQRWHGLEOH     
$JDUDJDU     
&DUUDJHHQDQ     













IURP WRQQHV LQ  WR WRQQHV LQ  YDOXHG DW 86'PLOOLRQ
$QQH[HV G DQG H DQG )LJXUH  7KH PDLQ H[SRUW PDUNHWV ZHUH WKH $VLD WKH
(XURSHDQ8QLRQDQGWKH8QLWHG6WDWHVRI$PHULFD
















,Q$VLD WKH 3KLOLSSLQHV LV WKH VHFRQG ODUJHVW VXSSOLHUH[SRUWHU RI VHPLSURFHVVHG DQG
SURFHVVHGFDUUDJHHQDQIROORZLQJ&KLQD([SRUWVRIFDUUDJHHQDQLQFUHDVHGE\SHUFHQW
GXULQJ WKH ± SHULRG YDOXHG DW 86'PLOOLRQ LQ  $QQH[ F 7KH
8QLWHG 6WDWHV RI$PHULFD KDV EHHQ LWVPDLQPDUNHW IRU FDUUDJHHQDQ IROORZHG E\ WKH






























:LWK UHJDUG WR GULHG VHDZHHG &KLQD í DV WKH VLQJOH ODUJHVW LPSRUWHU í GLFWDWHV WKH
LQWHUQDWLRQDO PDUNHW SULFH IRU WKH FDUUDJHHQRSK\WHV Kappaphycus alvarezii DQG E. 
deliticulatum E.spinosumZKLFKDUHJURZQLQWKH$VLDDQGWKH3DFLILFUHJLRQ7KHSULFH







,QGRQHVLD   
3KLOLSSLQHV   
0DOD\VLD   
-DSDQ   
&KLOH   
7DLZDQ3URYLQFHRI&KLQD   
Source&KLQD&XVWRPV




















7KH JOREDO SURGXFWLRQ RI VHDZHHG KDV LQFUHDVHG VLJQLILFDQWO\ RYHU WKH ODVW GHFDGH LQ
UHVSRQVH WR LWV ZLGHU XVDJH LQ WKH IRRG DQG QRQIRRG VHFWRUV 'HPDQG IRU IUHVK DQG
SUHVHUYHGIRUPVLQFOXGLQJGULHGVHDZHHGIRUGLUHFWFRQVXPSWLRQLVODUJHO\OLPLWHGWRWKH
(DVW $VLDQ PDUNHWV DQG ZKHUHYHU -DSDQHVH FXLVLQH H[LVWV HOVHZKHUH LQ WKH ZRUOG























JOREDO PDUNHW ,QWHUHVWLQJO\ 0DOD\VLD DQG ,QGRQHVLD DUH WKH RQO\ 0XVOLP FRXQWULHV




*RYHUQPHQWVWDWLVWLFV LQGLFDWH WKDWYLVLWRUV WR7KDLODQGIURP0XVOLPFRXQWULHV LQ$VLD









SODQV IRUKDODO SURGXFWV IURP VPDOO DQGPHGLXPHQWHUSULVHV RQ D ³2QH7DPERQ2QH
3URGXFW´EDVLVZLWKWKHREMHFWLYHRISXVKLQJ7KDLODQG¶VUDQNLQJWRRQHRIWKHZRUOG¶VWRS
ILYH KDODO H[SRUWHUV E\  6RPH7+%ELOOLRQ 86'PLOOLRQ DOVR KDV EHHQ
DOORFDWHG IRU WKH 1DWLRQDO )RRG ,QVWLWXWH RI 7KDLODQG DQG 7+%ELOOLRQ









H[SRUWV IURP 7KDLODQG FRQVLVWV RI ULFH IROORZHG E\ VXJDU
DSSUR[LPDWHO\ SHUFHQW KRZ PXFK RI WKH UHPDLQGHU
FRPSULVHV VHDZHHG DQG RWKHU DOJDH LV QRW GHILQLWLYH $
PHPRUDQGXP RI XQGHUVWDQGLQJ KDV EHHQ VLJQHG KRZHYHU
EHWZHHQWKHLQVWLWXWHDQG+DODO'HYHORSPHQW)RXQGDWLRQ-DSDQ
ZKHUH WKH IRUPHU ZLOO DVVLVW -DSDQHVH LQYHVWRUV WR JDLQ WKH
RIILFLDOKDODOWUDGHPDUNIURPWKH&HQWUDO,VODPLF&RPPLWWHHRI






Crispy Seaweed Spicy Flavour;  
Tao Kae Noi Brand carries a halal label.

SURGXFHSURFHVVDQGPDUNHWSURGXFWV IRU0XVOLPFRXQWULHV7KHUHDUHPRUH WKDQ WHQ
DFWLYHKDODOFRQVXOWDQF\ILUPV WKDWDVVLVWFRPSDQLHV WRDWWDLQKDODOFHUWLILFDWLRQ ORFDOO\
DQGJOREDOO\
,Q  WKH KDODO FHUWLI\LQJ ERG\ LQ 6LQJDSRUH 0DMOLV 8JDPD ,VODP 6LQJDSXUD
HVWDEOLVKHGDFRPSDQ\FDOOHG:DUHHV+DODO/WGLQDVLWVH[HFXWLYHDUP&RPSDQLHV
IURP-DSDQDQGWKH5HSXEOLFRI.RUHDKDYHDWWHQGHGWKHVHPLQDUVRUJDQL]HGE\:DUHHV
+DODO/WG$FFRUGLQJ WR WKH  DQQXDO UHSRUW RI 6LQJDSRUH¶V FHUWLI\LQJERG\ VRPH



















,QUHVSRQVH WR WKHFDOO IRUDJOREDOO\DFFHSWHGVWDQGDUG WKDW UHZDUGVVXVWDLQDELOLW\DQG
VDIHW\FHUWLILFDWLRQVFKHPHVDUHEHLQJGHYHORSHGVXFKDVWKH6HDZHHG6WDQGDUGRIWKH
MRLQW0DULQH 6WHZDUGVKLS&RXQFLO DQG$TXDFXOWXUH 6WHZDUGVKLS&RXQFLO SODQQHG IRU
UHOHDVHLQLWVLQWURGXFWRU\SKDVHLQ2FWREHU
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Dried seaweed lines the shelves of Japanese-themed outlets 
in many Asian supermarkets, in this case in Malaysia. 




ULVLQJ FRQVXPSWLRQ ,PSRUWDQW FRPSRXQGV SUHVHQW LQ VHDZHHG LQFOXGH IXFRLGDQ DQG
JOXWDPDWHZKLFKLPSURYHKHDUWKHDOWKDQGEUDLQIXQFWLRQ,WLVRIWHQSRLQWHGRXWWKDWWKH



































&DUUDJHHQDQ DQG DOJLQDWHV DUH XVHG DOVR LQ SKDUPDFHXWLFDOV DV ELQGHUV VWDELOLVHUV






ZKLFK ZDV KDUYHVWHG IURP WKH ZLOG LQ &DQDGD 7KH ULVLQJ GHPDQG IRU FDUUDJHHQDQ
KRZHYHUKDVUHVXOWHGLQDQH[SDQVLRQRIKappaphycus alvarezii (cotonii) DQGEucheuma 
denticulatum spinosum IDUPLQJ LQ )LML ,QGRQHVLD .HQ\D .LULEDWL 0DGDJDVFDU
0DOD\VLDWKH3KLOLSSLQHVDQG7DQ]DQLD2WKHUFDUUDJHHQDQJHQHUDDUHKDUYHVWHGIURPWKH
ZLOG VXFK DV Chondrus Furcellaria Gigartina Sarcothalia Mazzaella Iridaea
MastocarpusDQGTichocarpusPDLQO\VRXUFHGIURP$UJHQWLQD&DQDGD&KLOH'HQPDUN




In Southeast Asia, carrageenan is used as a binder for 
items such as burgers. 
© Fatima Ferdouse 

7KH EXON RI WKH FDUUDJHHQDQ LV UHILQHG
3URFHVVLQJ RI WKH UDZ PDWHULDO WDNHV SODFH
PDLQO\LQWKH'HQPDUN)UDQFHWKH3KLOLSSLQHV
DQG WKH 8QLWHG 6WDWHV RI $PHULFD WR SURGXFH
WKUHH PDMRU W\SHV DOFRKRO SURFHVVHG UHILQHG
FDUUDJHHQDQV SRWDVVLXP FKORULGH SURFHVVHG
5&V DQG 65& DOVR UHIHUUHG WR DV 31*
3KLOLSSLQH1DWXUDO*UDGHRU3(63URFHVVHGEucheuma 6HDZHHG7KHODWWHUKDVRQO\
LQ UHFHQW \HDUV EHHQ DSSURYHG IRU IRRG DSSOLFDWLRQV ,W LV UHFRJQL]HG GLIIHUHQWO\ LQ
(XURSHDQ8QLRQDQG86OHJLVODWLRQWKHIRUPHULQWKH&RGHRI)HGHUDO5HJXODWLRQVDQG
WKHODWWHU LQ$QQH[,RI WKH(XURSHDQ3DUOLDPHQWDQG&RXQFLO'LUHFWLYH(&RI
)HEUXDU\  RQ IRRG DGGLWLYHV 8QGHU WKH &RGH[ $OLPHQWDULXV FDUUDJHHQDQ DQG





$VLD &\EHU&ROORLGV /WG D UHVHDUFK DQG SURGXFW GHYHORSPHQW JURXS UHSRUWHG WKDW













,Q RWKHU LQGXVWULDO VHFWRUV VHDZHHG LV XVHG LQ VRLO IHUWLOL]HUV EHFDXVH RI LWV ULFK SODQW





6HDZHHG LV DOVR D ILOWHULQJ DJHQW GXH WR LWV DELOLW\ GXULQJ SKRWRV\QWKHVLV WR UDSLGO\
FRQVXPH DPPRQLD DPPRQLXPQLWUDWH QLWULWH SKRVSKDWH LURQ DQG FRSSHU DVZHOO DV
FDUERQGLR[LGHWKXVILOWHULQJWKHVHQXWULHQWVRXWRIZDWHUERGLHV)$2HVWLPDWHV








September 2017, Zanzibar í FAO Director-General, Josè Graziano da Silva, inspecting a 
















H[SRQHQWLDOO\ ,Q  RI WKH WRWDO JOREDO VHDZHHG SURGXFWLRQRI PLOOLRQWRQQHV
PLOOLRQWRQQHVRULJLQDWHGIURPWKHFXOWXUHVHFWRU3URGXFLQJQDWLRQVDUHDZDUHRIWKH
QHHG WR HQVXUH WKH VHFWRU¶V ORQJWHUP HFRQRPLF DQG HQYLURQPHQWDO GHYHORSPHQW LQ
DGGLWLRQ WRFRQWLQXLQJUHVHDUFK LQ LGHQWLI\LQJ IDVWJURZLQJKLJK\LHOGLQJDQGGLVHDVH
UHVLVWDQWYDULHWLHV
$W WKH GRPHVWLF OHYHO VHDZHHG LV VHHQ DV QRW RQO\ D VRXUFH RI QXWULWLRXV IRRG IRU
SRSXODWLRQVEXWDOVRLWVFXOWXUHDQGWUDGHEULQJDERXWWKHFRQVLGHUDEOHHQKDQFHPHQWRI
VRFLRHFRQRPLFOLYHOLKRRGV6HDZHHGGHULYHGH[WUDFWVFDUUDJHHQDQDJDUDQGDOJLQDWHV
DUH DOVR DPDMRU VRXUFHRI WUDGH LQFRPHPDNLQJXS DOPRVW SHUFHQW RI WKHZRUOG¶V
K\GURFROORLGPDUNHW&RQWLQXLW\LQWKHDYDLODELOLW\RIKLJKTXDOLW\VXSSOLHVLVWKHUHIRUH
HVVHQWLDODQGLWFDQEHRQO\DFKLHYHGWKURXJKDTXDFXOWXUH
7KH JOREDO VHDZHHGPDUNHW LV H[SHULHQFLQJ VWHDG\ JURZWK EXR\HG E\ WKH LQFUHDVLQJ








WKH ODUJHVWPDUNHW DEVRUELQJ DSSUR[LPDWHO\ SHUFHQW RI VHDZHHG DQG K\GURFROORLGV
VXSSOLHVIROORZHGE\(XURSHDQGWKH$PHULFDV7KHODWWHUWZRUHJLRQVDUHH[SHULHQFLQJ




DV DOJLQ RU DOJLQDWHV IURP EURZQ VHDZHHG DUH XVHG LQ WKH WKLFNHQLQJJHOOLQJ RI IRRG
SURGXFWVSURFHVVLQJRIPHDWVVDXVDJHVDQGILVKFODULI\LQJDOFRKROSKDUPDFHXWLFDOVDQG
GHQWLVWU\ WKH KHDOWK DQG EHDXW\ LQGXVWULHV VRLO IHUWLOL]HUV WH[WLOH SULQWLQJ EDFWHULDO
FXOWXUHDVDVXEVWUDWHZDWHUILOWUDWLRQDQGOLYHVWRFNDQGILVKHU\GLHWV
6HDZHHG DQG RWKHU DOJDH DUH DQ HVVHQWLDO VRXUFH RI QXWULWLRXV IRRG IRU KXPDQ
















DUH IRFXVLQJ RQ HQVXULQJ WKH VHFWRU¶V ORQJWHUP HFRQRPLF DQG HQYLURQPHQWDO





:LWK UHJDUG WRZLOG VHDZHHG KDUYHVWHUV VKRXOG EHPDGH DZDUH RI WKH LPSRUWDQFH RI
HQVXULQJVXVWDLQDELOLW\IRUH[DPSOHWKH\FRXOGFXWRUSUXQHVHDZHHGUDWKHUWKDQSXOOLW
RXW IURP QDWXUDO EHGV $OVR HVVHQWLDO LV PDNH FHUWDLQ WKDW WKH ZLOG VHDZHHG LV






IUHVK RU SURFHVVHG VHDZHHG LV PDLQWDLQHG 7KHUH DUH YDULRXV DSSURDFKHV WKDW FDQ EH
SURPRWHGRQHRIZKLFKLVWRHQFRXUDJHJURZHUVWRH[DPLQH,07$DVDPHDQVRIUDLVLQJ
LQFRPHV LQ OLPLWHG FXOWXUH DUHDVPDQSRZHU DQG ILQDQFHV 6XFFHVVIXO ,07$ SURMHFWV


















WR DZLGHU JOREDOPDUNHW )ODYRXUHG WLGELWV QRRGOHV KHDOWK GULQNV FUDFNHUV FRRNLHV

















$SDUW IURPVHDZHHG IRUKXPDQFRQVXPSWLRQ LWV H[WUDFWV FDUUDJHHQDQ DJDU DJDU DQG
DOJLQDWHVFRQWULEXWHDERXWSHUFHQWWRWKHJOREDOK\GURFROORLGPDUNHW,QGRQHVLDWKH
VHFRQGELJJHVWSURGXFHUIRFXVHVRQVSHFLHVHJEucheuma VSSKappaphycus VSSDQG
Gracilaria VSS IURP ZKLFK FDUUDJHHQDQ DQG DJDU DJDU DUH H[WUDFWHG &XUUHQWO\
,QGRQHVLDDQGWKH3KLOLSSLQHVVHOOWKHUDZPDWHULDOWRRWKHUFRXQWULHV&KLQD-DSDQDQG
1RUZD\IRUSURFHVVLQJLQWRWKHVHH[WUDFWVDOWKRXJKWKLVPD\FKDQJHLQWKHIXWXUHDVWKH













IRUHLJQ FRPSDQLHV UHVXOWV LQ ZKDW LV XVXDOO\ WHUPHG D µZLQZLQ¶ VLWXDWLRQ IRU WZR RU
VHYHUDOSDUWLHV LWPDNHVPRUH VHQVH IRUSURGXFLQJFRXQWULHV WR OHDUQ IURPHVWDEOLVKHG





























DQG6RXWKHDVW$VLDJURZWK LV OLNHO\ WREHVWURQJHU$FFRUGLQJ WRD VXUYH\SHUFDSLWD
FRQVXPSWLRQRIFDUUDJHHQDQLQWKHVHUHJLRQVPD\LQFUHDVHE\±SHUFHQWRYHUWKHQH[W
GHFDGH GXH WR LPSURYHG PDUNHW SHQHWUDWLRQ $OORZLQJ IRU SRSXODWLRQ JURZWK DQG



















WR DFFHVV HGXFDWLRQ ZRPHQ QRZ KDYH WKH RSSRUWXQLW\ WR HPSRZHU WKHPVHOYHV DQG








RWKHU$IULFDQFRDVWDOFRXQWULHVAfrican Journal of Agricultural Research±

$QGHUVRQ5	5RWKPDQ0 Description of the commercial seaweed sector
&DSH7RZQ)LVKHULHV%UDQFK'HSDUWPHQWRI$JULFXOWXUH)RUHVW\DQG)LVKHULHV
$QGHUVHQ . +DXJDQ . .REEHOJDDUG 6 /DUVHQ 0+ 1¡UJDDUG -9 	
3RGOHFK 0.  Vækst i blå biomasser- kortlægning af potentialer og 
udfordringer i værdiskabelse af tang og skaldyr (Growth within blue biomass-mapping 
of potentials and challenges in value creation of seaweed and shellfish).>RQOLQH@. SS
ZZZYLIXQHWPHGLDEODDYDHNVWUDSSRUWBQRYBILQDOSGI




%' HGV Encyclopedia of Ecology 9RO  Ecological Engineering ±
2[IRUG(OVHYLHU
&RWWLHU&RRN(-1DJDEKDWOD1%DGLV<et alSafeguarding the future of 




'$))'HSDUWPHQWRI$JULFXOWXUH)RUHVWU\DQG)LVKHULHVStatus of the South 
African Marine Fishery Resources.8QSXEOLVKHGUHSRUW6RXWK$IULFD
'&&,'XEDL&KDPEHURI&RPPHUFHDQG,QGXVWU\³Dubai Chamber report 
shows increasing preference for halal food as global market grows to USD1.1 trillion 





TXHU\ SDQHO ,Q FAO Fisheries and Aquaculture Department >RQOLQH@ 5RPH
8SGDWHGDYDLODEOHDWZZZIDRRUJILVKHU\VWDWLVWLFVJOREDOSURGXFWLRQTXHU\HQ
)$2 E )LVKHU\ DQG $TXDFXOWXUH 6WDWLVWLFV *OREDO $TXDFXOWXUH 3URGXFWLRQ
6WDWLVWLFV TXHU\SDQHO ,QFAO Fisheries andAquaculture Department 
>RQOLQH@ 5RPH 8SGDWHG  DYDLODEOH DW ZZZIDRRUJILVKHU\VWDWLVWLFVJOREDO
DTXDFXOWXUHSURGXFWLRQTXHU\HQ
+ROGW	.UDDQ
,)23,QVWLWXWHIRU)LVKLQJ3URPRWLRQBoletin de Exportación de Productos 
Pesqueros y Acuícolas de Chile9DOSDUDtVR&KLOH
0F+XJK'- A guide to the seaweed industry)$2)LVKHULHV7HFKQLFDO3DSHU
1R5RPHDYDLODEOHDWZZZIDRRUJD\HSGI
0()0LQLVWU\RI(QYLURQPHQWDQG)RRGDRegulation regarding seaweed as 




0() E 6WUDWHJL IRU E UHG\JWLJ XGYLNOLQJ DI DNYDNXOWXUVHNWRUHQ L 'DQPDUN
± 6WUDWHJ\ IRU 6XVWDLQDEOH 'HYHORSPHQW RI WKH $TXDFXOWXUH 6HFWRU LQ
'HQPDUN ± 2QOLQH í LQ 'DQLVK DFFHVVHG 'HFHPEHU  'HQPDUN
DYDLODEOH DW ZZZQDWXUHUKYHUYGNILVNHULDNYDNXOWXUVWUDWHJLIRUEDHUHG\JWLJ
XGYLNOLQJDIDNYDNXOWXUVHNWRUHQLGDQPDUN
00$) 0LQLVWU\ RI0DULQH$IIDLUV DQG )LVKHULHV Profile of Business and 
Investment Opportunities on Seaweed Industry in Indonesia III,QGRQHVLD'LUHFWRUDWH
*HQHUDORI)LVKHULHV3URGXFW3URFHVVLQJDQG0DUNHWLQJ
0XU~D3Seaweed processing in Chile, with emphasis on human consumption 
products,QWHUQDOGRFXPHQW5RPH)$2
3HWHUVHQ-.%MHUUH$%+DVOHU%7KRPVHQ01LHOVHQ00	1LHOVHQ3






6(51$3(6&$1DWLRQDO)LVKHULHV6HUYLFHDesembarque de algas por especie 
entre 1996 – 2006'DWRV(VWDGtVWLFRVGHO'HVHPEDUTXH3URGXFFLyQ\&RVHFKDGH
$OJDV 0DULQDV &KLOHQDV 6DQWLDJR 6HUYLFLR 1DFLRQDO GH 3HVFD DYDLODEOH DW
KWWSZZZVHUQDSHVFDFOLQGH[SKS"RSWLRQ FRPBUHPRVLWRU\	,WHPLG 	IXQF VW
DUWGRZQ	LG 
6(51$3(6&$Datos Estadísticos del Desembarque, Producción y Cosecha de 
Algas Marinas Chilenas6DQWLDJR(G6HUYLFLR1DFLRQDOGH3HVFDDYDLODEOHDW
ZZZVHUQDSHVFDFOLQGH[SKS"RSWLRQ FRPBFRQWHQW	WDVN YLHZ	LG 	,WHPLG 

6(51$3Anuario Estadístico de Pesca. Servicio Nacional de Pesca9DOSDUDtVR
&KLOH
6WDWLVWLFV 'HQPDUN  2QOLQH DFFHVVHG 1RYHPEHU  DYDLODEOH DW
KWWSVZZZGVWGNHQ6WDWLVWLNHPQHUEHIRONQLQJRJ
EHIRONQLQJVIUHPVNULYQLQJIRONHWDO
:+2 :RUOG +HDOWK 2UJDQL]DWLRQ  Micronutrient deficiencies. >2QOLQH
DFFHVVHG$SULODYDLODEOHDWKWWSZZZZKRLQWQXWULWLRQWRSLFVLGGHQ













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































+6&RGHV 3URGXFW7\SH     
 2WKHU5HILQHG     
 2WKHU6HPL5HILQHG     
 6HPL5HILQHG)RRG*UDGH     
 5HILQHG %OHQGHG :LWK 2WKHU *XPV
HWF
    
 2WKHU     
 7RWDOFDUUDJHHQDQ     





+6&RGHV 3URGXFW7\SH     
 2WKHU5HILQHG     
 2WKHU6HPL5HILQHG     
 6HPL5HILQHG)RRG*UDGH     
 5HILQHG%OHQGHG:LWK2WKHU*XPVHWF     
 2WKHU     



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































([SRUWLQJFRXQWULHV     
&KLQD     
3KLOLSSLQHV     
*HUPDQ\     
1HWKHUODQGV     
6SDLQ     
,QGLD     
86$     
)UDQFH     
,QGRQHVLD     
8QLWHG.LQJGRP     
&KLOH     
%HOJLXP     
&DQDGD     
.RUHD5HSXEOLFRI     
3HUX     
*XDWHPDOD     
,WDO\     
0DOD\VLD     
7KDLODQG     
5RPDQLD     
6ZLW]HUODQG     
6RXWK$IULFD     
3RODQG     
6LQJDSRUH     
&KLQD+RQJ.RQJ6SHFLDO
$GPLQLVWUDWLYH5HJLRQ
    
$XVWULD     
*UHHFH     
,VODPLF5HSXEOLFRI,UDQ     
$UJHQWLQD     
7RWDORIWRSFRXQWULHVDQG
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